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Satellite Reception

The Finnish Meteorological Institute (FMI) has operated a satellite recep-
tion system in the Arctic Research Centre, Sodankylä, since 2003. We are re-
ceiving X-band direct broadcast dissemination from three satellites: Aura,
Terra and Aqua. All these satellites are on a polar low Earth orbit and are
operated by NASA. We receive and process data of two instruments:

•OMI (Ozone Monitoring Instrument) is an imaging spectrometer on-
board EOS Aura. It measures ozone, NO2, BrO, HCHO, and aerosols,
providing information used mainly in UV research but contributing also
to atmospheric chemistry and air quality research.

•MODIS (Moderate Resolution Imaging Spectroradiometer) instruments
onboard EOS Terra and Aqua provide information on several atmo-
spheric, oceanic and surface parameters.

Direct broadcast dissemination gives us instant access to data covering Fin-
land and its immediate surroundings. Because of our northern location
(67.37◦N, 26.63◦E) we are able to receive polar data from over 10 orbits per
day for each satellite. All the received MODIS overpasses and the best five
OMI overpasses of the day are processed.

OMI products

The OMI data are processed in Sodankylä immediately after the satellite
overpass to provide three very fast delivery (VFD) products: total ozone,
UV index and erythemally weighted daily dose. Below is a figure showing
a GoogleEarth version of the VFD products. It is available from the project
web site http://omivfd.fmi.fi/.

Fig. 1: OMI total ozone in GoogleEarth.

MODIS products

International co-operation

Several MODIS products are processed on-site in real-time from FMI data
by Cooperative Institute for Meteorological Satellite Studies (CIMSS), Uni-
versity of Wisconsin, to provide accurate polar data for e.g. numerical
weather prediction models. Figure below shows the primary product, po-
lar winds. Other products include surface temperature, precipitable wa-
ter and vegetation index. All the real-time products are available from
http://stratus.ssec.wisc.edu/products/db/sodankyla/.

Fig. 2: Polar winds by CIMSS.

National co-operation

MODIS data are processed in Sodankylä to Level 1. The data are delivered
to FMI in Helsinki for operational meteorological forecasting and our na-
tional co-operative partners Finnish Institute of Marine Research (FIMR)
and Finnish Environment Institute (SYKE), who further process the data
into end products.

Fig. 3: Snow covered area map by SYKE.

In winter FIMR produces, in co-operation with FMI, daily ice charts and
forecasts of the Baltic Sea for marine traffic and icebreakers, and in summer
chlorophyl-A (algae) maps. During snow melt in spring, SYKE calculates
daily snow covered area maps for the area around the Baltic Sea.
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Meriveden pintalämpötilan keskiarvo
Ytvattnets medeltemperatur (1971 − 2000)                     
Sea surface mean temperature

MUDJUG

(a)
(b)
(c)

         S   
  symbol   cm 

(a)
(b)
(c)

(a)
(b)
(c)

paksuin jää 
toiseksi paksuin jää
kolmanneksi paksuin jää

thickest ice
second thickest ice
third thickest ice

0  < 3
1  < 2
2  2 − 20
3  20 − 100
4  100 − 500
5  500 − 2000
6  2000 − 10000
7  > 10000
8  Fast ice
X  Not determined
  or unknown

0  −
1  new ice
2  < 10
3  10 − 30
4  10 − 15
5  15 − 30
6  30 − 200
7  30 − 70
8  30 − 50
9  50 − 70
1. 70 − 120

grövsta isen
nästgrövsta isen
tredje grövsta isen

C         =

CaCbCc =

SaSbSc =

FaFbFc =

Jään kokonaiskonsentraatio (1/10) 
Total iskoncentration (1/10)
Total ice concentration (1/10)

Osittaiskonsentraatio (1/10)
Delkoncentration (1/10)
Partial concentration (1/10)

Jään paksuus
Istjocklek
Stage of development

Jään muoto/Lauttojen koko
Form av is/Flakstorlek
Form of ice/Floesize

         F   
  symbol   O m 

C
CaCbCc
SaSbSc
FaFbFc
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Haurasta jäätä =
Rutten is =
Rotten ice
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$�$�$
Hyvin harva ajojää
Very open ice   (1−3/10)
Mycket spridd drivis

Mitattu jään paksuus
Thickness measured in cm
Uppmätt istjocklek i cm

Ahtautunut tai röykkiöitynyt jää (f=ahtautumia/mpk)
Ridged or hummocked ice (f=number of ridges/naut.m.)
Vallar och upptornad is (f=vallar/naut.m.)

Yhteenjäätynyt, yhteenajautunut tai hyvin tiheä ajojää
Consolidated, compact or very close ice (9−10/10)
Sammanfrusen, kompakt eller mycket tät drivis

Harva ajojää
Open ice  (4−6/10)
Spridd drivis

Tiheä ajojää
Close ice  (7−8/10)
Tät drivis

Päällekkäin ajautunut jää
Rafted ice (C=concentr.)
Hopskjuten is

Veden lämpötilan tasa−arvokäyrä
Watertemperature isotherm,°C
Vattentemperatur isoterm,°C

Arvioitu jään reuna tai jään raja
Estimated ice edge or −boundary
Uppskattad isgräns eller iskant

Jään reuna tai jään raja
Ice edge or ice boundary
Iskant eller isgräns

Uusi jää
New ice
Nyis

Avovesi <1/10
Open water
Öppet vatten

Railo
Lead
Råk

Halkeama
Fracture
Spricka

Sohjovyö
Windrow
Stampvall

Kiintojää
Fast ice
Fastis

Tasainen jää
Level ice
Jämn is
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 Voimaantulopäivä
 Datum för ikraftträdande
 First day of validity

      26.03.2007

      19.03.2007

      19.03.2007

      26.03.2007

      26.03.2007

      19.03.2007

      26.03.2007

      26.03.2007

      28.03.2007

Satama                                                
Hamn               
Harbour    
                                

Tornio, Kemi, Oulu

Raahe

Kokkola, Pietarsaari

Vaasa

Kaskinen, Pori, Rauma,
Uusikaupunki

Naantali, Turku, Hanko,
Koverhar

Inkoo, Kantvik, Helsinki,
Porvoo

Loviisa, Kotka, Hamina

Saimaa

Jääluokka
Isklass  
Ice Class

    IA

    IA 

    IA

    IA, IB

     −

     −
    

     −

    I, II

    IC

Minimi kantavuus
Minimumdräktighet
Minimum tonnage
          dwt

         3000

         3000

         2000

         2000

          −

          −
         

          −

         1300

         2000

       LIIKENNERAJOITUKSET           TRAFIKBEGRÄNSNINGARNA            RESTRICTIONS TO NAVIGATION      

40−55

20−30

15−25

Satama                               
Hamn        
Harbour  
                   

Karlsborg, Luleå,
Haraholmen,
Skelleftehamn

Holmsund

Rundvik, Husum,
Örnsköldsvik,
Ångermanälven

Härnösand, Söråker,
Sundsvall, Hudiksvall,
Iggesund, Söderhamn,
Orrskär, Norrsundet,
Gävle, Skutskär, Köping

 
  Jääluokka              
  Isklass  
  Ice Class 
  (minimum) 

       IA

       IB 

       IC

       −
       

Voimaantulopäivä
Datum för ikraftträdande
First day of validity

      26.03.2007

      26.03.2007

      26.03.2007

      16.03.2007

 

 Minimi kantavuus
 Minimumdräktighet
 Minimum tonnage
        dwt

       3000

       2000

       2000

      

        −
       

LIIKENNERAJOITUKSET  TRAFIKBEGRÄNSNINGARNA  RESTRICTIONS TO NAVIGATION   

KAPITAN ZARUBIN
SEMEN DEZNEV
IVAN KRUZENSTERN
YURI LISYANSKI

30−45

ATLE

OTSO

KAPITAN IZMAYLOV

15−40

5−20

SISU

15−30

Aluksen, joka on matkalla Perämeren satamaan, on sivuuttaessaan 
Svenska Björnin, ilmoittauduttava Gävlen VTS−keskukseen VHF−kanavalla 84.

Fartyg destinerade till hamnar i Bottenviken bör i samband med 
passage av Svenska Björn anmäla sig till VTS Gävle på VHF−kanal 84.

Vessels bound for ports in the Bay of Bothnia shall report to VTS Gävle 
on VHF Channel 84 when passing the Svenska Björn lighthouse.

15−35

5°

YMER

20−40

20−35

Satama                                                
Hamn               
Harbour    

                                
Pärnu

Kunda, Sillamäe

Pärnu,   
Kunda, Sillamäe

Jääluokka
Isklass  
Ice Class

    IC 

    IC 

     −

Minimi koneteho
Minimum maskineffekt
Minimum engine power
          kW

         1600 

         1600 

           −   

 Voimaantulopäivä
 Datum för ikraftträdande
 First day of validity

       12.02.2007 

       28.02.2007

       29.03.2007

          
Harbour    
                                
Primorsk

St.Petersburg

Ust−Luga

Vyborg, Vysotsk

Primorsk,
St.Petersburg,
Ust−Luga, Vyborg,
Vysotsk

Restrictions

Ships without ice class

Ships without ice class or main engine
output less than 2000 hp, tugs & barges
 
Ships without ice class or main engine
output less than 2000 hp, tugs & barges

Ships without ice class or machine engine
output less than 2000 hp, tugs & barges

Tugs & barges

 

 First day of validity

       15.02.2007 

       01.02.2007

       15.02.2007

       03.02.2007
 

       30.03.2007

 LIIKENNERAJOITUKSET      TRAFIKBEGRÄNSNINGARNA    RESTRICTIONS TO NAVIGATION  −   RUSSIA    

KAPITAN SOROKIN

ALE

 LIIKENNERAJOITUKSET      TRAFIKBEGRÄNSNINGARNA    RESTRICTIONS TO NAVIGATION  −  ESTONIA    

20−50

5−30

5−30

10−30

KARU

3°

2°

TOR

ROTTEN ICE1°

1°

ARPPE

ROTTEN ICE

20−40

ROTTEN ICE
Saimaan kanava avataan liikenteelle keskiviikkona 28.3.2007.

Saima kanal öppnas för trafik onsdagen den 28.3.2007.

The Saimaa canal will be opened for traffic on wednsday 28.03.2007.

C

ROTTEN ICE

ROTTEN ICE

ERMAK

3°

ROTTEN ICE

10°

10°

11°

11°

12°

12°

13°

13°

14°

14°

15°

15°

16°

16°

17°

17°

18°

18°

19°

19°

20°

20°

21°

21°

22°

22°

23°

23°

24°

24°

25°

25°

26°

26°

27°

27°

28°

28°

29°

29°

30°

30°

54° 54°

55° 55°

56° 56°

57° 57°

58° 58°

59° 59°

60° 60°

61° 61°

62° 62°

63° 63°

64° 64°

65° 65°

66° 66°

Kunda
Muuga

Paldiski

Svenska Björn

Tiiskeri

Ust’−Luga

Kaliningrad
Baltijsk

Gdansk

Köping

Västerås

Strömmingsbådan

Simpgrundet
Falkens grund

Rönne

Fig. 4: Ice chart by FIMR.
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